Alkylated graphene oxide and reduced graphene oxide: Grafting density, dispersion stability to enhancement of lubrication properties.
Alkylated graphene oxide (GO)/reduced graphene oxide (rGO) are prepared by covalent interaction with octadecyltrichlorosilane (OTCS) and octadecyltriethoxysilane (OTES). The variable oxygen functionalities in the GO/rGO and hydrolysis rate of octadecylsilanes having different leaving groups viz. trichloro and triethoxy found to govern the grafting density of octadecyl chains on the GO and rGO. FTIR, XPS, and TGA results revealed a higher grafting of octadecyl chains in the GO-OTCS, whereas the rGO-OTES exhibited minimum grafting. The van der Waals interaction between the octadecyl chain of alkylated GO/rGO and octadecenyl chains of polyol ester makes alkylated GO/rGO dispersible in the polyol lube base oil. The dispersion stability is collectively driven by grafting density of octadecyl chains and presence of oxygen functionalities in the GO/rGO. Tribological properties in terms of the coefficient of friction and wear scar diameter revealed a good correlation with the structure of alkylated GO/rGO and their dispersion stability in the polyol lube base oil. Raman analysis of the worn surface revealed the sheared-induced deposition of a graphene-based tribo-thin film, which reduced the friction and protected the tribo-interfaces against the wear.